Cell density regulates tyrosine phosphorylation and localization of focal adhesion kinase.
We have investigated tyrosine phosphorylation of cellular proteins at different cell densities. A tyrosine-phosphorylated protein of 120 kDa was detected when cells were plated sparsely. The phosphorylation level of the protein gradually declined as the cells were plated at higher densities or when the sparsely plated cells approached confluence. This density-dependent phosphorylation was also associated with cell attachment since it disappeared when the cells were detached from plates or when the cells were cultured in suspension. Immunoblotting and immunoprecipitation analyses with specific antibodies revealed that the 120-kDa protein corresponded to the focal adhesion kinase (FAK) and the protein level of FAK was not altered at different cell densities. In vitro kinase assays demonstrated that the kinase activity of FAK decreased with increasing cell densities in parallel with its dephosphorylation. Cell density also affects localization of FAK associated with rearrangement of actin stress fibers. At low cell densities, FAK and actin stress fiber are distributed around the periphery of cells while they are dispersed over the ventral surface in high-density cells. Finally, the density-regulated tyrosine phosphorylation and localization of FAK appeared to be mediated by an insoluble factor produced by high-density cells.